Objectives: Exposure to environmental tobacco smoke (ETS) constitutes a threat to the health of many people. In order to diminish ETS exposure, countries (including Poland) implemented legal restrictions of smoking in public places and worksites. Currently more attention is also paid to reduce overall and residential ETS exposure by voluntary smoke-free home policy adoption. The aim of current analysis was to evaluate the prevalence and determinants of implementing smoking bans at place of residence among economically active males and females in Poland. Material and Methods: Data from cross-sectional, household study -Global Adult Tobacco Survey (GATS 2009(GATS -2010 were analyzed. The logistic regression model was applied for appropriate calculations. Results: Out of 3696 studied subjects only 37.1% adopted total smoking ban within the home. Decreased likelihood of adopting total smoking bans was associated with current smoker status, low education attainment, lack of awareness on adverse health consequences of ETS, low level of support for tobacco control policies, and cohabitation with a smoker in both genders. Having smoke-free homes was also linked with age in women, place of residence and work smoking policy in indoor areas in men. Conclusions: Targeted activities to encourage adopting voluntary smoke-free rules among groups least likely to implement 100% smoking bans in the home and activities to decrease social acceptance of smoking in the presence of nonsmokers, children, pregnant woman are urgently needed.
INTRODUCTION
A vast number of studies revealed that exposure to environmental tobacco smoke (ETS) causes sickness, disability and death from a wide range of diseases [1] . been enforced, many adults and children continue to be exposed to ETS in the home or other private settings. Conversely, not as much efforts were undertaken to encourage adoption of smoke-free rules in the private settings; this topic is far less explored and there is very little information on adoption of smoke-free home rules, especially in Poland. To reduce this gap in national figures, we have evaluated prevalence and factors associated with voluntary implementation of smoking bans at home among economically active adult males and females in Poland.
MATERIAL AND METHODS Study design and sample
Global Adult Tobacco Survey (GATS) was implemented in Poland between 2009 and 2010. It is the international project dedicated for systematically monitoring of use of tobacco products in adult population. Global Adult Tobacco Survey Poland is a nationally representative, household survey [5] . In Poland, the survey population selection process was based on multi-stage stratified geographically clustered sample of non-institutionalized population aged ≥ 15 years, including men and women. A sample of 14 000 households was randomly selected. Out of the 14 000 households selected for the survey, 8948 (63.9%) households and 7840 (93.9%) sampled persons successfully completed the interviews. The total survey response rate was 65.1%. Questionnaires were completed during face-to-face interviews at respondents' homes. More details on GATS methodology and overall approach are available in previously published papers.
Study variables
The individual GATS questionnaire is a wide-ranging tool covering the characteristics of the study participants and an extensive number of crucial information on tobacco use, including smoking tobacco products, SHS exposure, and many other aspects of tobacco epidemic. asthma) appear to be most important [2] . Environmental tobacco smoke exposure is also associated with poor pregnancy outcomes, including low birth weight [2] . Children exposed to secondhand smoke (SHS) are at an increased risk for sudden infant death syndrome (SIDS), acute respiratory infections, ear problems, and more severe asthma [3] . Smoking by parents causes respiratory symptoms and slows down lung growth in their children. Exposure of adults to SHS has immediate adverse effects on the cardiovascular system and causes coronary heart disease and lung cancer [3] . It is estimated that ETS exposure contributes to about 1% of the total global disease burden, and represents about 10-15% of the disease burden caused by active smoking [1] . According to the World Health Organization (WHO), about 1/3 of adults are regularly exposed to ETS [1] . In the European Union, 14% of non-smokers are exposed to other people's tobacco smoke at home, and a 1/3 of working adults are exposed to ETS at the workplace at least some of the time [1] . According to WHO report, ETS causes about 600 000 premature deaths per year worldwide [1] . In the European Union, ETS exposure at work is estimated to cause about 7600 deaths per year, while exposure at home results in 72 100 deaths. In addition to adverse health consequences, ETS exposure also imposes economic burdens on individuals and countries, both the direct costs of health care and indirect costs from reduced productivity. Several studies estimate that 10% of total tobacco-related economic costs are attributable to secondhand tobacco smoke exposure [4] . In order to diminish ETS exposure, European Union countries, including Poland, focused mostly on implementing legal restrictions of smoking in public places and worksites. In recent years these policies were supported and carefully monitored. There is an ample evidence that smoke-free laws significantly reduce the level of exposure to ETS in work and public places [1] . However, even in countries where comprehensive and strict legislation has IJOMEH 2016;29(1) 139 high education. The measure of job characteristic classified subjects as white-collar workers (management or comanagement in a company or an enterprise, expert -independent professional with high qualifications and high education, administrative office staff in a company or an enterprise) and blue collar workers (trade or services employee foreman, technician supervising manual workers, skilled worker, non-skilled worker). We also determined whether respondents' place of residence was a rural or an urban area (urban area with < 50 000, 50 000-200 000, or > 200 000 inhabitants).
Statistical analyses
Statistical associations of the particular categories of characteristics in the analyzed subgroups were assessed with the Chi 2 test. All analyses were performed in age groups: 15-29, 30-39, 40-49, ≥ 50 years and older. We used logistic regression analysis to evaluate associates of lack of adopting total smoking bans at home. Initially, univariate coefficients -odds ratios (OR) of the impact of odd variables on the lack of adopting total smoking bans within the home were calculated. This was followed by multifactorial analysis of the simultaneous effect of all statistically significant variables on lack of 100% smoke-free rules at home. For all analyses, p < 0.05 was set as statistically significant. The calculation was performed by the statistical software package Statistica Windows XP version 8.0.
RESULTS
Out of the 14 000 households selected for the survey, 8948 (63.9%) households and 7840 (93.9%) sampled subjects accomplished the interviews. The overall survey participation rate was 65.1%. The data analyzed below covered 3696 economically active respondents, including 2108 men and 1588 women. Among this population, total smoke-free rules at home were adopted by 37.1% (N = 1373) of study participants. The prevalence of total ban of smoking at home was declared by
For the purpose of current analysis, smoker was defined as a person who smokes regularly, on daily basis or less frequently. Nonsmoker group comprised former smokers and never smokers. Moreover, restrictions on smoking behavior at home were studied. To determine whether smoking was allowed in the respondent's home, smoking rules at home were recorded in the following categories: smoking is allowed, smoking is prohibited -with some exceptions from this rule, smoking is completely prohibited, and no rules. This question was asking about the rules for the inside spaces of the respondent's home. These include only enclosed areas of the home. Areas outside of the home, including patios, porches, etc. that are not fully enclosed were not taken into consideration. Similarly, worksite smoking policies in indoor areas were assessed and subsequent categories were established: smoking is allowed everywhere, smoking is allowed in some indoor areas, smoking is prohibited in all indoor areas, no policy. Furthermore, cohabitation with smoker(s) or nonsmoker(s) was considered, as well as living alone (living with non-smoker, living with smoker, living alone, or other). Awareness on adverse health consequences of ETS was examined as well. We classified our respondents as aware of the health consequences of ETS (those who answered "yes" to the question: "Do you think that tobacco ETS causes serious diseases?") and not aware (those who answered "no" and "do not know"). In addition, we evaluated support for tobacco control policies among study subjects (high, medium, low).
Socio-demographic variables
Data on gender and age of the respondents were included in our analysis as well. Moreover, the data on educational attainment of respondents were taken into consideration. Educational level was classified as: primary education, vocational education, secondary education, and In the univariate logistic regression, decreased likelihood of adoption of complete smoking ban at home was associated with current smoker status, low education attainment, lack of awareness on adverse health consequences of ETS, low level of support for tobacco control policies, and cohabitation with a smoker. Job features were not associated with implementing smoke-free homes (SFH) either among males or females.
Multivariate analysis
The multivariate section confirmed the results obtained in the univariate study (Table 3) . After adjusting for statistically significant variables, approximately 2 times lower likelihood of adopting smoking bans in the place of residence was still observed among male and female current smokers relative to non-smokers. Similarly, in respondents cohabiting with a smoker, at least doubled odds of lack of rules assuring total protection from ETS at home was recorded, compared with subjects living with non-smoker. Moreover, odds of lack of SFH was significantly higher among men with vocational education compared to those with high educational level. Among women, this association was strongest in the group with vocational education, but secondary education also over one-fold increased the likelihood of lack of SFH compared with highly educated subjects. However, shortage of knowledge on ETS health consequences in both genders was the strongest single predictor of lack of SFH. Those who were unaware of adverse health effects of ETS were approximately 3 times less likely to adopt total smoking ban at home compared to respondents perceiving ETS as dangerous to health (Table 3) . There was inverse association between level of support for tobacco control policies and likelihood of lack of implementation of SFH. Decreased support was associated with increased odds of lack of SFH, reaching close 37.4% male and 36.8% of female respondents. Of non-smokers, 51.5% (N = 623) of males and 49.1% (N = 530) females implemented total smoking ban in their place of living. Among smokers, 18.5% (N = 165) males and 10.8% (N = 55) females implemented 100% home smoke free rules. The prevalence of implementing smoking restrictions in the place of residence differ among smokers and nonsmokers by selected characteristics (Table 1 and 2). It should be emphasized that smokers were less likely to implement smoke-free rules at their homes compared to non-smokers, and in all analyzed categories of variables, the percentage of smokers implementing total ban of smoking in their place of living was significantly lower than among non-smokers in both genders (Table 1 and 2). This is also true about comparisons of the prevalence of smoking ban that were made between smokers and nonsmokers cohabitating with smoking or not smoking spouses. It seems to be interesting that among male subjects, 17.9% of smokers have implemented smoke-free homes (SFH) if they lived with other smokers and at a similar level (18.7%) among those living with non-smoking spouses. At the same time, over 80% of non-smokers implemented SFH in spite of the smoking status of the members of their household. In women, the prevalence of SFH among smokers was even lower and only 4.7% (N = 4) of smokers living with non-smokers and 9.1% (N = 4) of smokers living with other smokers adopted smoke-free rules at their place of residence.
Logistic regression analysis Univariate analysis
Odds ratios (OR) and 95% confidence intervals (CI) for lack of total smoking ban in the place of living and the number of variables: age, smoking status, place of residence, education, job classification, awareness on ETS health consequences, level of support for tobacco control polices, cohabitation with a smokers, smoking rules in indoor areas in the worksite were tested in a logistic regression model. [6] . This reflects previous lower interest in Poland in implementing voluntary smoking bans in private places and low number of activities undertaken to solve this problem compared to other countries. Moreover, there are differences among subpopulations in adopting 100% SFH, and some groups are at increased risk of lack of effective protection within their homes. The prevalence of smoke-free rules was generally lower among individuals with lower education and smokers. Besides, in Poland, lack of awareness on adverse health consequences of ETS, low level of support for tobacco control policies, and cohabitation with a smoker was associated with lack of protection from tobacco pollution at home in both genders. Similarly Heck et al. found that having a home smoking ban was related to smoking behavior, demographics, beliefs and personal preference. Gonzales et al. in the study of prevalence and predictors of home and automobile smoking bans among US and Mexico-born Hispanic women with young children reveled that current smoking and presence of other adult smokers in the home were associated with significantly increased odds of not having a complete home or automobile smoking ban [8] .
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Our results are also supported by findings from USA, where socio-economic disparities in SFH adoption exist and in general are associated with lower socio-economic status. As King et al. suggested, these findings may be due to the higher rates of cigarette smoking among disadvantaged groups compared to more affluent respondents, cultural factors related to the social disapproval of smoking, or differences in receptivity toward tobacco-related health messages and understanding of the health hazards associated with SHS exposure [6] . Our results are also in line with a study on SHS exposure among adults by King et al., who showed that among all respondents, exposure to SHS in the home to 3-fold rate among subjects declaring low level of support related to those with high level of support for tobacco control policies. Furthermore, higher likelihood of SFH was still observed among the females aged 30-39 compared with those aged 15-29. Among men, also place of residence and workplace policies on indoor smoking were associated with SFH adoption. Job classification was not associated with home smoking restrictions in both genders.
DISCUSSION
In our study, we noticed low prevalence of 100% smokefree homes that were adopted only by 37.1% (50.2% among nonsmokers, 15.7% among smokers, respectively) of study participants, compared to 81.1% (89.1% among nonsmokers and 48% among smokers, respectively) in the USA [6] . It was also lower than in other European countries; for instance a complete home smoking ban was reported by 59.5% of French, 63.5% of Irish, 61.3% of Italian, 74.4% of Czech and 87% of Swedish females in 2010 [7] . Considering data from all those European countries together, the prevalence of a smoking ban at home varied between smokers and nonsmokers [7] . It was reported among 75% of the nonsmokers and 50% smokers. Differences across countries were more apparent among smokers than among nonsmokers. Sweden had the largest proportion of participants who reported having a smoke-free home, and this was the case both among smokers and nonsmokers [7] . Among nonsmoking participants, Italy had the lowest proportion with a home smoking restriction (66%), while among smokers, France had the lowest proportion having a smoking restriction at home (31%). Among females employed outside of the home, Ireland had the lowest proportion of participants reporting that smoking was allowed in their immediate working area, while in Italy the proportion was highest. [9] . Thus, Poland belongs to the countries with medium to high prevalence of SHS exposure among low/medium income countries. But compared to high income countries, for instance United States, prevalence of residential SHS in Poland was close to 10 times higher (59%) than among US citizens (6%) [9] . This reflects low prevalence of smoking bans at home in Poland and probably differences in comprehensiveness of tobacco control measures implemented in those countries and social approval for smoking. Another aspect could be implementation of country-specific interventions and polices with special focus on smoke-free public places and adopting 100% smoke-free homes, which are uncommon in Poland.
Smoking bans are mainly instituted to protect nonsmokers and to decrease overall exposure to SHS [10] . However, Zhu et al. in his review showed that the bans also help smokers quit smoking and prevent relapse among former smokers [10] . Some studies showed that as workplaces implement such policies, people adopt similar policies at home, and effects of smoke-free homes on cessation are even more consistent than those of smoke-free worksites. This is partly because these data are correlational. Worksite policies are imposed, while home bans may reflect smokers' own motivation to quit [10] . Likewise, GATS study in Poland also showed higher likelihood for adoption of SFH among men who have smoking bans at work. Although SFH has not yet become a focus of public health experts, and wide-ranging campaigns to encourage the introduction of smoking restrictions in the home have not been undertaken in Poland, reports from other countries with more experience are quite optimistic. First experiences from countries with longer-than-in-Poland history of tobacco control, more intensive activities and comprehensive laws in this area show that positive effects of undertaken activities appear after some time. In Australia, for example, the percentages of visitors being discouraged from smoking inside the home rose from 27% in 1989 to 53% in 1997. The number of smokers who reported always smoking outside the home rose from 20% in 1995 to 28% in 1997. Not smoking in the presence of children rose from 14% in 1989 to 33% in 1996 [11] . Other findings demonstrate that smoke-free legislation may stimulate smokers and nonsmokers to establish total smoking bans in their homes and help improve regulations on smoking [12] [13] [14] . Finally, there is a number of examples of effective tobacco control programs that can be successfully adopted in our country. interventions to encourage the adoption of smoke-free policies by owners and managers of multiunit housing should be undertaken [17] . Smoke-free homes should be promoted in our country also to help smokers quit smoking, in spite of limited cessation services [18] . In Poland, there is also a need for further surveys to explain determinants of voluntary adopting smoke-free rules at homes.
Study limitations and strengths
of our knowledge, GATS has delivered probably the most reliable and the most recent figures on SFH implementation in Poland.
CONCLUSIONS
Exposure to secondhand smoke remains a serious public health problem in Poland. Data from GATS suggest that the home is a very important target and least utilized opportunity for reducing exposures to secondhand smoke among Poles. Currently in Poland, prevalence of SFH is low and especially too many smokers continue to cause their families to be exposed to tobacco smoke. It also indicates the common tolerance of smoking and exposure of other people to secondhand smoke. Actions initiating move towards adopting SFH are needed. Substantial support is necessary to encourage and provide the conditions under which more homes can be smokefree [14] . There is a need to employ strategies that influence smoking practices of all household members. Experiences from other countries suggest that progress can be achieved in ETS control and SFH adoption through activities at a population level [11] . Efforts to make smoking and ETS exposure socially unacceptable should be continued. Considering this, disseminating the information on the risks of exposure to environmental tobacco smoke at home, putting into practice smoke-free home rules is of significant public health importance [15] . Educational activities, as well as local or national mass media campaigns are necessary to raise awareness of the adverse health effects of smoking. An important component of elevating awareness of the harmfulness of tobacco smoke are also text and pictorial warnings on cigarette packs. Moreover, strong clean indoor air laws are associated with large increases in voluntary smoke-free home policies both in the homes with and without smokers [13] . The "norm of spreading clean indoor air laws" suggests the need for further strengthening the legislations intended to make public places and worksites smoke-free [16] . Additionally,
